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(54) LOAD CELL

(57) A load cell (1) includes a strain body (10), a
bridge circuit (C) including a first strain gauge (R1), a
second strain gauge (R2), a third strain gauge (R3), and
a fourth strain gauge (R4) provided on the strain body
(10), a first temperature sensitive resistor (R6) provided
on a wiring (L1) that applies a voltage to the bridge circuit
(C) and configured to contain at least copper, and a sec-

ond temperature sensitive resistor (R7) provided on a
wiring (L2) and having a material or a material content
ratio different from that of the first temperature sensitive
resistor (R6), wherein a resistance value of the first tem-
perature sensitive resistor (R6) is 1.12 times or more a
resistance value of the second temperature sensitive re-
sistor (R7).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a load cell.

BACKGROUND

[0002] As a conventional load cell, for example, one described in Patent Document 1 (Japanese Unexamined Patent
Publication No. S61-165606) is known. The load cell described in Patent Document 1 includes a strain body, a bridge
circuit including a plurality of strain gauges provided on the strain body, a first temperature sensitive resistor made of
copper and provided in a wiring that applies a voltage to the bridge circuit, and a second temperature sensitive resistor
made of nickel and provided in the wiring. In the load cell, the temperature sensitivity is compensated for by correcting
primary and secondary components in temperature dependence of an output voltage using the first and second tem-
perature sensitive resistors.

SUMMARY

[0003] Conventionally, the load cell is designed so that a ratio between a resistance value of the first temperature
sensitive resistor and a resistance value of the second temperature sensitive resistor is 1:1 (the resistance value of the
first temperature sensitive resistor/the resistance value of the second temperature sensitive resistor=1.0). In this way,
in a configuration in which the resistance value of the first temperature sensitive resistor and the resistance value of the
second temperature sensitive resistor are equivalent, when a temperature is low (for example, -10°C) or high (for example,
50°C) relative to a reference temperature (for example, 20°C), a difference in temperature sensitivity (ppm/°C) occurs
due to the presence of the secondary component. When there is a difference in temperature sensitivity between the low
temperature and the high temperature, it becomes difficult to correct the temperature sensitivity on the low temperature
side and the temperature sensitivity on the high temperature side at the same time. In addition, when a difference
between a span-adjusted reference temperature and a temperature (a high temperature or a low temperature) at the
time of use of the load cell is large, the temperature sensitivity at the time of use is significantly increased. For these
reasons, the temperature dependence of the output voltage cannot be reduced over a wide temperature range. In order
to further improve the temperature sensitivity, it is necessary to reduce the temperature dependence of the output voltage
over a wide temperature range.
[0004] An object of one aspect of the present invention is to provide a load cell capable of improving temperature
sensitivity characteristics.
[0005] The applicant of the present application has found that the difference in the temperature sensitivity between a
low temperature and a high temperature can be reduced by setting the ratio between the resistance value of the first
temperature sensitive resistor and the resistance value of the second temperature sensitive resistor to an appropriate
value, and the temperature sensitivity characteristics are improved while earnestly researching on the above problem.
The present invention is based on this new finding.
[0006] A load cell according to one aspect of the present invention includes a strain body, a bridge circuit including a
plurality of strain gauges provided on the strain body, a first temperature sensitive resistor containing at least copper
and provided on a wiring that is configured to apply a voltage to the bridge circuit, and a second temperature sensitive
resistor provided on the wiring and having a material or a material content ratio different from that of the first temperature
sensitive resistor, wherein a resistance value of the first temperature sensitive resistor is 1.12 times or more a resistance
value of the second temperature sensitive resistor.
[0007] The applicant of the present application has found that, when the resistance value of the second temperature
sensitive resistor is high, correction of a secondary component by the second temperature sensitive resistor functions
excessively. When there is excessive compensation in the secondary component by the second temperature sensitive
resistor, the secondary component in which a sign of the secondary component is reversed is still present, and temperature
dependence of an output voltage cannot be reduced over a wide temperature range. Therefore, in the load cell according
to one aspect of the present invention, the resistance value of the first temperature sensitive resistor is set to 1.12 times
or more the resistance value of the second temperature sensitive resistor. In this way, in the load cell, the resistance
value of the first temperature sensitive resistor is set higher than the resistance value of the second temperature sensitive
resistor. In other words, the resistance value of the second temperature sensitive resistor is set lower than the resistance
value of the first temperature sensitive resistor. Thus, in the load cell, excessive correction of the secondary component
by the second temperature sensitive resistor can be curbed, and after the primary and secondary components of the
output voltage are appropriately corrected, the temperature dependence of the output voltage can be reduced in a wide
temperature range from a low temperature to a high temperature. Therefore, in the load cell, it is possible to improve



EP 4 246 101 A1

3

5

10

15

20

25

30

35

40

45

50

55

temperature sensitivity characteristics. As a result, in the load cell, weighing accuracy can be improved.
[0008] In one embodiment, the resistance value of the first temperature sensitive resistor may be 1.32 times or more
the resistance value of the second temperature sensitive resistor. With such a configuration, a difference in the temper-
ature sensitivity between a low temperature and a high temperature can be further reduced. Therefore, it is possible to
further improve the temperature sensitivity characteristics.
[0009] In one embodiment, the resistance value of the first temperature sensitive resistor may be 5.76 times or less
the resistance value of the second temperature sensitive resistor. In such a configuration, the secondary component
can be appropriately corrected by the second temperature sensitive resistor.
[0010] In one embodiment, the resistance value of the first temperature sensitive resistor may be 3.52 times or less
the resistance value of the second temperature sensitive resistor. In such a configuration, the secondary component
can be appropriately corrected by the second temperature sensitive resistor.
[0011] In one embodiment, the second temperature sensitive resistor may contain at least one of nickel, aluminum,
gold, cobalt, tantalum, iron, and platinum. In such a configuration, the secondary component can be appropriately
corrected by the second temperature sensitive resistor.
[0012] According to one aspect of the present invention, it is possible to improve the temperature sensitivity charac-
teristics.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is a diagram showing a bridge circuit of a load cell.
FIG. 2 is a diagram showing a strain body of the load cell.
FIG. 3 is a table showing simulation results of the load cell according to a first embodiment.
FIG. 4 is a graph showing the simulation results of the load cell according to the first embodiment.
FIG. 5 is a table showing simulation results of the load cell according to a second embodiment.
FIG. 6 is a graph showing the simulation results of the load cell according to the second embodiment.

DETAILED DESCRIPTION

[0014] Hereinafter, preferred embodiments of the present invention will be described in detail with reference to the
accompanying drawings. In the description of the drawings, the same or corresponding elements are denoted by the
same reference numerals, and overlapping descriptions will be omitted.

[Configuration of load cell]

[0015] As shown in FIGS. 1 and 2, a load cell 1 includes a strain body 10, a bridge circuit C, a first temperature sensitive
resistor R6 and a second temperature sensitive resistor R7.
[0016] As shown in FIG. 2, the strain body 10 is a metal block having a rectangular parallelepiped shape. The strain
body 10 has a Roberval (parallelogram) shape. The strain body 10 is an elastic body made of a metal such as an
aluminum alloy or stainless steel. The strain body 10 has a pair of main surfaces (not shown) and four side surfaces
10a, 10b, 10c and 10d that connects the main surfaces. In the strain body 10, for example, the side surface 10c is a
fixed end fixed to a case of a combination weighing device or the like, and the side surface 10d is a free end to which
a load is applied.
[0017] A through portion 12 is provided in the strain body 10. The through portion 12 is formed so as to pass through
the pair of main surfaces of the strain body 10. The through portion 12 is substantially H-shaped. Specifically, the through
portion 12 is formed by two first and second portions of which a longitudinal direction is a facing direction in which the
pair of side surfaces 10a and 10b face each other, and a third portion located between the first portion and the second
portion and having a smaller dimension in the facing direction than the first portion and the second portion.
[0018] A first notch portion 14a, a second notch portion 14b, a third notch portion 14c, and a fourth notch portion 14d
are formed in the strain body 10. The first notch portion 14a, the second notch portion 14b, the third notch portion 14c,
and the fourth notch portion 14d are thin portions in the strain body 10. The first notch portion 14a and the second notch
portion 14b are portions between the side surface 10a and the through portion 12. The third notch portion 14c and the
fourth notch portion 14d are portions between the side surface 10b and the through portion 12.
[0019] As shown in FIG. 3, the bridge circuit C has two input terminals T1 and T2 and two output terminals T3 and
T4. An output voltage (eout) between the two output terminals T3 and T4 of the bridge circuit C is output to a control part
(not shown). Specifically, the output voltage between the output terminals T3 and T4 is subjected to filtering and the
like, and is output as a signal indicating a weighing value of an article.
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[0020] The bridge circuit C includes a first strain gauge R1, a second strain gauge R2, a third strain gauge R3, and a
fourth strain gauge R4. The first strain gauge R1, the second strain gauge R2, the third strain gauge R3, and the fourth
strain gauge R4 are configured by arranging a resistor such as a resistor foil on an electrical insulator (for example, a
polyimide resin). The resistor is made of a metal such as a nickel-chromium alloy, for example. Resistance changes
occur in the first strain gauge R1, the second strain gauge R2, the third strain gauge R3, and the fourth strain gauge R4
according to an amount of strain. The first strain gauge R1, the second strain gauge R2, the third strain gauge R3 and
the fourth strain gauge R4 constitute a bridge resistor RB.
[0021] As shown in FIG. 2, the first strain gauge R1 is disposed on the side surface 10a of the strain body 10. The
first strain gauge R1 is disposed in the first notch portion 14a on the side surface 10a. The second strain gauge R2 is
disposed on the side surface 10a of the strain body 10. The second strain gauge R2 is disposed in the second notch
portion 14b on the side surface 10a. The first strain gauge R1 and the second strain gauge R2 are disposed with a
predetermined interval therebetween on the side surface 10a.
[0022] The third strain gauge R3 is disposed on the side surface 10b of the strain body 10. The third strain gauge R3
is disposed in the third notch portion 14c on the side surface 10b. The fourth strain gauge R4 is disposed on the side
surface 10b of the strain body 10. The fourth strain gauge R4 is disposed in the fourth notch portion 14d on the side
surface 10b. The third strain gauge R3 and the fourth strain gauge R4 are disposed with a predetermined interval
therebetween on the side surface 10b.
[0023] As shown in FIG. 1, a temperature zero compensation element R5 is provided in the bridge circuit C. The
temperature zero compensation element R5 is an element that compensates for deviation of a zero point of the bridge
circuit C due to a temperature change. A resistance value of the temperature zero compensation element R5 is set so
as to compensate for the temperature zero of the bridge circuit C. The temperature zero compensation element R5 is
connected, for example, between the output terminal T3 and the third strain gauge R3. The temperature zero compen-
sation element R5 is disposed on the side surface 10b of the strain body 10, for example. The temperature zero com-
pensation element R5 is disposed, for example, between the third strain gauge R3 and the fourth strain gauge R4.
[0024] A power supply V is connected to the input terminal T1 and the input terminal T2 of the bridge circuit C. A wiring
L1 that connects the input terminal T1 and the power supply V is connected to a second temperature sensitive resistor
R7. A wiring L2 that connects the input terminal T2 and the power supply V is connected to the first temperature sensitive
resistor R6. The wirings L1 and L2 are wirings for applying a voltage to the bridge circuit C.
[0025] The first temperature sensitive resistor R6 is an element that compensates for the temperature sensitivity of
the load cell 1. The first temperature sensitive resistor R6 is made of copper. The first temperature sensitive resistor R6
may be formed by including other substances besides copper. As shown in FIG. 2, the first temperature sensitive resistor
R6 is disposed on the side surface 10b of the strain body 10. The first temperature sensitive resistor R6 is disposed
between the third strain gauge R3 and the fourth strain gauge R4.
[0026] The second temperature sensitive resistor R7 is an element that compensates for the temperature sensitivity
of the load cell 1. The second temperature sensitive resistor R7 is formed to contain nickel as a material. The second
temperature sensitive resistor R7 is different from the first temperature sensitive resistor R6 in material or material content
ratio. The second temperature sensitive resistor R7 may be formed by including other substances besides nickel.
[0027] The second temperature sensitive resistor R7 is disposed on the side surface 10a of the strain body 10. The
second temperature sensitive resistor R7 is disposed between the first strain gauge R1 and the second strain gauge
R2. The first temperature sensitive resistor R6 and the second temperature sensitive resistor R7 are preferably located
near the positions of the first strain gauge R1, the second strain gauge R2, the third strain gauge R3 and the fourth strain
gauge R4 (that is, the positions of the first notch portion 14a, the second notch portion 14b, the positions of the third
notch portion 14c and the fourth notch portion 14d) from the viewpoint of making the temperature the same as the first
strain gauge R1, the second strain gauge R2, the third strain gauge R3, and the fourth strain gauge R4 as much as
possible, and preferably avoids the positions of the first notch portion 14a, the second notch portion 14b, the third notch
portion 14c and the fourth notch portion 14d from the viewpoint of not affecting deformation of the strain body 10, and
thus are disposed between the first notch portion 14a and the second notch portion 14b and between the third notch
portion 14c and the fourth notch portion 14d. Thus, a temperature change curve of the output voltage can be appropriately
corrected without degrading measurement accuracy due to the physical installation of the first temperature sensitive
resistor R6 and the second temperature sensitive resistor R7.
[0028] In this embodiment, the resistance value of the first temperature sensitive resistor R6 is 1.12 times or more the
resistance value of the second temperature sensitive resistor R7. Preferably, the resistance value of the first temperature
sensitive resistor R6 is 1.32 times or more the resistance value of the second temperature sensitive resistor R7. The
resistance value of the first temperature sensitive resistor R6 is 5.76 times or less the resistance value of the second
temperature sensitive resistor R7. Preferably, the resistance value of the first temperature sensitive resistor R6 is 3.52
times or less the resistance value of the second temperature sensitive resistor R7. That is, the resistance value of the
first temperature sensitive resistor R6 is preferably 1.32 times or more and 3.52 times or less the resistance value of
the second temperature sensitive resistor R7.
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[Simulation]

[0029] Next, simulation results of the load cell 1 will be described. FIG. 3 is a table showing the simulation results of
the load cell 1 according to a first embodiment. FIG. 4 is a graph showing the simulation results of the load cell 1 according
to the first embodiment. FIG. 5 is a table showing the simulation results of the load cell 1 according to a second embodiment.
FIG. 6 is a graph showing the simulation results of the load cell 1 according to the second embodiment.
[0030] The load cell 1 according to the first embodiment and the load cell 1 according to the second embodiment have
different rated loads. The load cell 1 according to the first embodiment has a rated load of 6 kg, for example. The load
cell 1 according to the second embodiment has a rated load of 25 kg, for example. The load cells 1 according to the first
and second embodiments have the same structures in the strain body 10 and the bridge circuit C.
[0031] In FIGS. 3 and 5, "Cu" indicates the resistance value of the first temperature sensitive resistor R6. "Ni" indicates
the resistance value of the second temperature sensitive resistor R7. "Cu/Ni" indicates a ratio between the resistance
values of the first temperature sensitive resistor R6 and the second temperature sensitive resistor R7. "LL" indicates the
temperature sensitivity (ppm/°C) when the ambient temperature of the load cell 1 changes to a low temperature (for
example, -10°C) with respect to a reference temperature (for example, 20°C). "HH" indicates the temperature sensitivity
(ppm/°C) when the ambient temperature of the load cell 1 changes to a high temperature (for example, 50°C) with
respect to the reference temperature. "|LL-HH|" is an absolute value (ppm/°C) of a difference between the temperature
sensitivity at the low temperature and the temperature sensitivity at the high temperature.
[0032] In FIGS. 4 and 6, a horizontal axis indicates the ratio (Cu/Ni) of the first temperature sensitive resistor R6 and
the second temperature sensitive resistor R7, and a vertical axis indicates the temperature sensitivity (ppm/°C). In FIGS.
4 and 6, "white circles" indicate the temperature sensitivity (ppm/°C) at the low temperature, and "black circles" indicate
the temperature sensitivity (ppm/°C) at the high temperature.
[0033] A known method can be used for the simulation. For the simulation, for example, the following Equation can
be used. When the output voltage of the load cell 1 at the reference temperature (for example, 20°C.) is set to eout

0 and
the output voltage of the load cell 1 at a temperature t is set to eout

t, the relationship between eout
0 and eout

t is given by
the following Equation (1).
[Equation 1] 

[0034] In Equation (1) described above, RB is a total resistance value of the bridge circuit C, and RM
0 is the resistance

value of the first temperature sensitive resistor R6 and the second temperature sensitive resistor R7 at the reference
temperature. ΔT is a difference between the temperature t°C and the reference temperature. αΔT+βΔT2 represents a
temperature coefficient of resistance (TCR) of the first temperature sensitive resistor R6 and the second temperature
sensitive resistor R7. A primary temperature coefficient α and a secondary temperature coefficient β are characteristic
values of the first temperature sensitive resistor R6 and the second temperature sensitive resistor R7.
[0035] When a resistance value RM(Cu)

0 of the first temperature sensitive resistor R6 containing copper as a material
(the value of Cu in FIGS. 3 and 4), characteristic values α(Cu) and β(Cu) of the first temperature sensitive resistor R6 and
a resistance value RM(Ni)0 of the second temperature sensitive resistor R7 containing nickel as a material (the value of
Ni in FIGS. 3 and 4), and characteristic values α(Ni) and β(Ni) of the second temperature sensitive resistor R7 are used,
eout

t can be obtained from the following Equation (2).
[Equation 2] 

[0036] eout
t can be obtained by actually measuring eout

0 which is the output voltage of the load cell 1 at the reference
temperature. Then, the temperature sensitivity S ("LL" or "HH") can be obtained from the following Equation (3) using
the obtained eout

t.
[Equation 3] 
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[0037] Here, a simulation was performed on the temperature sensitivity when the resistance value of the first temper-
ature sensitive resistor R6 and the resistance value of the second temperature sensitive resistor R7 were changed. A
simulation of the load cell 1 is carried out in the first and second embodiments which will be described below. In FIGS.
3 and 4, LL is the temperature sensitivity S calculated with a reference temperature of 20°C and t=-10°C (ΔT=-30°C).
HH is the temperature sensitivity S calculated with a reference temperature of 20°C and t=50°C (ΔT=30°C). |LL-HH| is
an absolute value of a difference between LL and HH and can be brought closer to 0 as the secondary component of
temperature sensitivity is appropriately corrected. That is, as the |LL-HH| becomes smaller, the temperature dependence
of the secondary component of the output voltage can be reduced in a wide temperature range from a low temperature
to a high temperature away from the reference temperature.
[0038] Furthermore, as a result of earnest examination, the following was found. Since the resistance value RM(Cu)

0

of the first temperature sensitive resistor R6 and the resistance value RM(Ni)
0 of the second temperature sensitive resistor

R7 can be independently determined, a combination of the resistance values (RM(Cu)
0 and RM(Ni)

0) for obtaining a certain
resistance value ratio Cu/Ni (RM(Cu)

0/RM(Ni)
0) is not unique. However, when the combination of the resistance values

(RM(Cu)
0 and RM(Ni)

0) is changed within a range of the same resistance value ratio Cu/Ni, it was found that, when LL is
improved, HH is deteriorated, and when HH is improved, LL is deteriorated. Additionally, it was also found that the
absolute value |LL-HH| of the difference in the temperature sensitivity at a certain resistance value ratio Cu/Ni does not
change significantly no matter how the combination of the resistance values (RM(Cu)

0 and RM(Ni)
0) is adjusted. Based

on these facts, the range of the resistance value ratio Cu/Ni in which |LL-HH| becomes small was obtained by the
simulation.
[0039] As shown in FIG. 3, in the load cell 1 according to the first embodiment, |LL-HH| is less than 10 ppm/°C (9.39)
when the ratio between the resistance value of the first temperature sensitive resistor R6 and the resistance value of
the second temperature sensitive resistor R7 is 1.32. In the load cell 1 according to the first embodiment, |LL-HH| is 10
ppm/°C or more (10.04) when the ratio between the resistance value of the first temperature sensitive resistor R6 and
the resistance value of the second temperature sensitive resistor R7 is less than 1.32 (1.24). In the load cell 1 according
to the first embodiment, |LL-HH| is less than 10 ppm/°C when the ratio between the resistance value of the first temperature
sensitive resistor R6 and the resistance value of the second temperature sensitive resistor R7 is 5.76. In the load cell 1
according to the first embodiment, |LL-HH| is 10 ppm/°C or more (11.45) when the ratio between the resistance value
of the first temperature sensitive resistor R6 and the resistance value of the second temperature sensitive resistor R7
is greater than 5.76 (6.58). In the load cell 1 according to the first embodiment, |LL-HH| becomes the smallest (0.08
ppm/°C) when the ratio between the resistance value of the first temperature sensitive resistor R6 and the resistance
value of the second temperature sensitive resistor R7 is 2.74.
[0040] As shown in FIG. 5, in the load cell 1 according to the second embodiment, |LL-HH| is less than 10 ppm/°C
(9.39) when the ratio between the resistance value of the first temperature sensitive resistor R6 and the resistance value
of the second temperature sensitive resistor R7 is 1.12. In the load cell 1 according to the second embodiment, |LL-HH|
is 10 ppm/°C or more (10.04) when the ratio between the resistance value of the first temperature sensitive resistor R6
and the resistance value of the second temperature sensitive resistor R7 is less than 1.12 (1.06). In the load cell 1
according to the second embodiment, |LL-HH| is less than 10 ppm/°C when the ratio between the resistance value of
the first temperature sensitive resistor R6 and the resistance value of the second temperature sensitive resistor R7 is
3.52. In the load cell 1 according to the second embodiment, |LL-HH| is 10 ppm/°C or more (1028) when the ratio between
the resistance value of the first temperature sensitive resistor R6 to the resistance value of the second temperature
sensitive resistor R7 is greater than 3.52 (4.22). In the load cell 1 according to the second embodiment, |LL-HH| is the
smallest (0.08 ppm/°C) when the ratio between the resistance value of the first temperature sensitive resistor R6 and
the resistance value of the second temperature sensitive resistor R7 is 2.25.

[Actions and effects]

[0041] As described above, in the load cell 1 according to this embodiment, the resistance value of the first temperature
sensitive resistor R6 is 1.12 times or more the resistance value of the second temperature sensitive resistor R7. Thus,
in the load cell 1, the resistance value of the first temperature sensitive resistor R6 is set higher than the resistance value
of the second temperature sensitive resistor R7. In other words, the resistance value of the second temperature sensitive
resistor R7 is set lower than the resistance value of the first temperature sensitive resistor R6. As a result, in the load
cell 1, excessive correction of the secondary component by the second temperature sensitive resistor R7 can be curbed
(the value of |LL-HH| is reduced), thus the primary and secondary components of the output voltage (eout) can be
appropriately corrected, and then the temperature dependence of the output voltage (eout) can be reduced in a wide
temperature range from a low temperature to a high temperature. Specifically, in the load cell 1 according to the first
embodiment, the temperature sensitivity can be less than 10 ppm/°C. Therefore, in the load cell 1, it is possible to improve
the temperature sensitivity characteristics. As a result, in the load cell 1, the weighing accuracy can be improved.
[0042] In the load cell 1 according to this embodiment, the resistance value of the first temperature sensitive resistor
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R6 is preferably 1.32 times or more the resistance value of the second temperature sensitive resistor R7. With such a
configuration, in the load cell 1 according to the first embodiment and the load cell 1 according to the second embodiment,
the temperature sensitivity can be less than 10 ppm/°C. In the load cell 1 according to the first embodiment, the difference
in the temperature sensitivity between the low temperature and the high temperature can be further reduced. In particular,
in the load cell 1 according to the first embodiment, it is possible to further improve the temperature sensitivity charac-
teristics.
[0043] In the load cell 1 according to this embodiment, the resistance value of the first temperature sensitive resistor
R6 is 5.76 times or less the resistance value of the second temperature sensitive resistor R7. In such a configuration,
therefore, the secondary component can be appropriately corrected by the second temperature sensitive resistor R7.
In the load cell 1 according to the first embodiment, the temperature sensitivity can be less than 10 ppm/°C.
[0044] In the load cell 1 according to this embodiment, the resistance value of the first temperature sensitive resistor
R6 is preferably 3.21 times or less the resistance value of the second temperature sensitive resistor R7. In such a
configuration, the secondary component can be appropriately corrected by the second temperature sensitive resistor
R7. In the load cell 1 according to the first embodiment and the load cell 1 according to the second embodiment, the
temperature sensitivity can be less than 10 ppm/°C.
[0045] In the load cell 1 according to this embodiment, the second temperature sensitive resistor R7 contains nickel.
In such a configuration, the secondary component can be appropriately corrected by the second temperature sensitive
resistor R7.
[0046] Although the embodiments of the present invention have been described above, the present invention is not
necessarily limited to the above-described embodiments, and various modifications can be made without departing from
the scope of the invention.
[0047] In the above-described embodiment, an example in which the first temperature sensitive resistor R6 is formed
containing copper has been described. Copper is an example of a material (the quality of a material) having a small
secondary temperature coefficient. However, the first temperature sensitive resistor R6 may be formed further including
molybdenum. Moreover, the configuration in which the second temperature sensitive resistor R7 contains nickel has
been described as an example. Nickel is an example of a material (the quality of a material) having a large secondary
temperature coefficient. However, the second temperature sensitive resistor R7 may also include at least one of aluminum,
gold, cobalt, tantalum, iron, platinum, and the like, together with or instead of nickel. The second temperature sensitive
resistor R7 is preferably formed containing gold, aluminum, cobalt, tantalum, iron, or platinum, and more preferably
formed containing gold, aluminum, or cobalt. These materials (the quality of materials) included in the first temperature
sensitive resistor R6 and the second temperature sensitive resistor R7 may be single metals, alloys, or other impurities
mixed therein.
[0048] In the above-described embodiment, a configuration in which the first temperature sensitive resistor R6 is
connected between the power supply V and the input terminal T1, and the second temperature sensitive resistor R7 is
connected between the power supply V and the input terminal T2 has been described as an example. However, the first
temperature sensitive resistor R6 and the second temperature sensitive resistor R7 may be provided at other positions.
For example, both the first temperature sensitive resistor R6 and the second temperature sensitive resistor R7 may be
connected between the power supply V and the input terminal T1 or between the power supply V and the input terminal T2.
[0049] In the above-described embodiment, the configuration in which the first temperature sensitive resistor R6 is
disposed between the first strain gauge R1 and the second strain gauge R2 on the side surface 10a of the strain body
10, and the second temperature sensitive resistor R7 is positioned between the third strain gauge R3 and the fourth
strain gauge R4 on the side 10b of the strain body 10 has been described as an example. However, the first temperature
sensitive resistor R6 and the second temperature sensitive resistor R7 may be disposed outside the first strain gauge
R1 and the second strain gauge R2 on the side surface 10a in the facing direction of the pair of side surfaces 10c and
10d. Also, the first temperature sensitive resistor R6 and the second temperature sensitive resistor R7 may be disposed
outside the third strain gauge R3 and the fourth strain gauge R4 on the side surface 10b in the facing direction of the
pair of side surfaces 10c and 10d. Each of the first temperature sensitive resistor R6 and the second temperature
sensitive resistor R7 may be located at a position avoiding directly above the first notch portion 14a, the second notch
portion 14b, the third notch portion 14c, and the fourth notch portion 14d (relating to the deformation of the strain body
10) and a position close to the first strain gauge R1, the second strain gauge R2, the third strain gauge R3, and the
fourth strain gauge R4. Therefore, each of the first temperature sensitive resistor R6 and the second temperature sensitive
resistor R7 may be mounted on the main surface of the load cell 1.
[0050] Each of the first temperature sensitive resistor R6 and the second temperature sensitive resistor R7 may be
disposed to divide the resistance value.
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Claims

1. A load cell comprising:

a strain body;
a bridge circuit including a plurality of strain gauges provided on the strain body;
a first temperature sensitive resistor containing at least copper and provided on a wiring that is configured to
apply a voltage to the bridge circuit; and
a second temperature sensitive resistor provided on the wiring and having a material or a material content ratio
different from that of the first temperature sensitive resistor,
wherein a resistance value of the first temperature sensitive resistor is 1.12 times or more a resistance value
of the second temperature sensitive resistor.

2. The load cell according to claim 1, wherein the resistance value of the first temperature sensitive resistor is 1.32
times or more the resistance value of the second temperature sensitive resistor.

3. The load cell according to claim 1 or 2, wherein the resistance value of the first temperature sensitive resistor is
5.76 times or less the resistance value of the second temperature sensitive resistor.

4. The load cell according to claim 3, wherein the resistance value of the first temperature sensitive resistor is 3.52
times or less the resistance value of the second temperature sensitive resistor.

5. The load cell according to any one of claims 1 to 4, wherein the second temperature sensitive resistor contains at
least one of nickel, aluminum, gold, cobalt, tantalum, iron, and platinum.
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